I
n the beginning of the AIDS epidemic, regional differences in the patterns of HIV transmission called attention to sexual diversity and cross-cultural differences in the patterns of sexual behavior. 1, 2 The AIDS epidemic rushed the scientific community to study human sexuality because of the need for accurate data on the incidence of HIV infection and the prevalence of different sexual behaviors linked to its transmission.
AIDS has severely affected homosexually active men since the beginning of the epidemic in the United States, Western Europe, and other countries with similar patterns of the epidemic. 3 In Mexico, 20 840 AIDS cases had been reported by the end of 1994; 85% were men. Of these, 95% were sexually acquired; 60% were homosexuals, 25% bisexuals, and 15% heterosexuals. Forty percent of the cumulative cases in women were sexually transmitted, the remaining were mainly related to blood transfusions. The information available, which was not routinely analyzed, pointed out that by the end of 1993, there were only 22 AIDS cases of newborns or infants whose father was reported to be bisexual, i.e., it was the risk factor for the mother becoming infected by HIV. HIV transmission due to intravenous drug use was almost negligible (0.7% of the cases). 4 Findings of increased HIV seroprevalence and a low rate of condom use among behaviorally bisexual male blood donors support the hypothesis of bisexual behavior as a transmission mechanism of HIV infection to females. [5] [6] The lack of sufficient information and understanding of male bisexuality has led some researchers to assume that behaviorally bisexual men are at the same risk of contracting HIV as are exclusively homosexual men. In the study of HIV/AIDS dynamics, bisexuality is frequently treated as a subtype of homosexuality, and HIV infection in bisexual men is treated as part of the broader issue of homosexual transmission.
Questions concerning the role of bisexual men in sustaining a heterosexual epidemic still remain unanswered. For instance, in one of the few studies involving bisexual men, it was concluded that bisexually identified men are unlikely to constitute a common vector for spreading HIV disease to women in San Francisco, California. 7 In previous communications, significant bisexual behavior has been reported among men interviewed in a cross-sectional convenience sample of gay gathering places in six Mexican cities. Also, one of the most significant risks for HIV infection in homosexually active men is to practice both insertive and receptive anal intercourse; the most plausible explanation of this increased risk resides in the social construction of the pool from which potential sexual partners are drawn, with whom such a mixed behavior can be practiced. [8] [9] [10] We conducted this study of sexual behavior patterns (relevant to HIV transmission) in a representative population sample with low HIV transmission due to injection drug use, to assess the potential for HIV sexual transmission among bisexual men and their female sex partners.
Material and Methods
A household probability survey was carried out in the Mexico City metropolitan area (MCMA) from June 1992 to March 1993. A sampling frame from the National Health Surveys System of the Mexican Ministry of Health was used to conduct this survey. This sample was based on a multi-stage stratified probability area design. Eight thousand and sixty-eight non-institutionalized men between 15 and 60 years of age were are an ineffective epidemiological bridge for HIV transmission. The English version of this paper is available too at: http://www.insp.mx/salud/index.html Key words: HIV; household survey; homosexuality; bisexuality; condom use; Mexico que los homosexuales exclusivos (13% vs. 60%, p<0.01); de éstos, debido al uso de condón, sólo 7% de los bisexuales y 18% de los homosexuales tuvieron coito anal receptivo no protegido en la última relación sexual con otro hombre. Conclusiones. Los bisexuales mantuvieron comportamientos sexuales con otros hombres de menor riesgo que los homosexuales exclusivos. Este hallazgo podría implicar que los hombres bisexuales en México no son un puente epidemiológico efectivo para la transmisión del VIH. interviewed from a total of 8 759 eligible households. The participation rate (defined as the number of individuals who were successfully interviewed over those eligible) was 59%, and the refusal rate 6%. All men aged 15-60 years living in each household were considered eligible respondents 11 . A sub-sample of 6 643 of those who were sexually active during the five years previous to the study was the basis for most of the data analysis.
Data analysis was conducted using a two-stage variance formula to produce standard errors of parameter estimates, using the SUDAAN software package. 12. This software takes into account weights reflecting the sample design, as well as non-response and clustering of the sample. Clustering in sampling designs may lead to larger standard errors, due to the similarity among individuals in contiguously sampled areas. This loss of precision may be measured by the design effect, defined as "the multiplier to be applied to the variance of a survey estimate under simple random sampling to take account of the complex sample design" 13 . The design effects estimated for the sub-sample of homosexual and bisexual men were smaller than 1.3 for variables on sexual behavior. However, for variables reflecting socio-economic status (e.g. schooling and occupation), values were equal to four or greater. The p-values for cross-tabulations were calculated using a chi-squared test statistic analogous to the Pearson chi-squared test for non-survey data. However, when sample cross-tabulations had counts of five or less observations per cell, Fisher's exact test was performed.
Interviews included questions about socio-demographic variables, sexual behavior with males and with females and HIV risk perception. The questions on sexual behavior were asked according to three recall periods: lifetime, past five years, and past year; in addition, some variables were obtained for the last sexual intercourse that might have been referred to variable times of reference but that were thought to be more reliable than responses linked to periods of reference.
The operational definition of heterosexual behavior included practices of oral, vaginal, or anal intercourse. The operational definition of homosexual behavior included having engaged in oral or anal intercourse with a male, or physical contact with other men during masturbation. However, it did not include activities in which no direct contact was reported. The pattern of anal insertive or receptive behavior with other males was constructed from the number of male sexual partners with whom each of these practices was performed in the year prior to the interview.
Results
In Table I population estimates for the Mexico City metropolitan area men by gender of sexual partners in different periods of reference are presented, according to the sample distribution of respondents. An estimated 2.1% of men reported having male and female partners in their lifetime; 0.4% reported only male partners. Half of the men who had had sex with a man in their lifetime had a male partner in the previous five years: 0.8% had male and female partners, and 0.5% only male partners. Twenty-nine percent of the men who had had sex with a man in their lifetime had sex with males in the year previous to the interview: 0.3% with males and females and 0.5% only with males.
More than half (52%) of the lifetime bisexual men had had only female partners in the previous five years, 40% continued having both male and female partners in that period, 5% were celibate, and the rest had had only male partners in the previous five years. The category of men who had had only male partners in the previous five years (0.5%) was composed mainly of men who had been exclusively homosexual throughout their lives (80% of the total), and men who had had sex previously with women in their lifetime (bisexuals), but not during the previous five years.
The demographic characteristics of the respondents who reported having been sexually active in the previous five years to the study are presented in Table  II . Those who reported having sex with other males in the previous five years were younger than exclusive heterosexuals. In addition, they had higher-level occupations (e.g., white collar vs. blue collar) and lived in their parents' household more frequently. As expected, men with exclusive heterosexual behavior were more frequently the head of the household, were married, and had children.
Men who had sex with both men and women in the reference period were less likely to be involved in stable relationships with women or with men when compared to exclusive heterosexuals or exclusive homosexuals. For example, while 81% of the exclusive heterosexual men were engaged in an on-going steady relationship with their last female sexual partner, only 45% of the bisexual men had a steady relationship with their last female sexual partner (65% and 24% were married, respectively). Similarly, while 8% of the bisexual men had a steady relationship with their last male sexual partner, 34% of the exclusive homosexual men had their last sexual encounter with their stable male partners.
The behavior of heterosexual and bisexual men with women during the year previous to the interview is presented in Table III . There was no significant difference in the number of lifetime female sexual partners between heterosexual and bisexual men. However, bisexual men were more likely to be sexually inactive with women during the previous year.
Bisexual men reported a higher frequency of relationships with female sex workers than heterosexuals (10.4% vs. 3.4% respectively, p=0.04). While the percentage of bisexual and heterosexual men who reported using a condom in all encounters with female sex workers in the previous year was 62%, most of the remaining heterosexuals (35%) reported not using a condom in any of those occasions, and all of the bisexuals (38%) reported using a condom in half of the occasions or more frequently (p=0.01).
A significantly higher prevalence of anal intercourse with the last female partner was found among bisexuals compared to heterosexuals (16% vs. 3%, p=0.01). There was only a marginally significant difference in the prevalence of condom use for this practice between bisexual and heterosexual men; 61% vs. 25% respectively (p=0.09).
Sexual behavior with males is presented in Table  IV . Bisexual men reported fewer male sexual partners in their lifetime than homosexual men: 51% of the bisexual men and 25% of the homosexual men reported having had sex with only one or two men in their whole life, while 21% and 54% respectively, reported more than ten different male sexual partners.
While there was no difference in the number of partners with whom the respondent performed anal insertive intercourse in the past year, a marked difference was found between bisexuals and homosexuals in the number of sexual partners with whom they had anal receptive sex (13% vs. 60%, p<0.01).
Differences in rates of oral insertive sex (63% vs. 36% between bisexuals and homosexuals respectively) were only marginally significant (p-value 0.06).
The pattern of insertive-receptive behavior with male partners in the past year was remarkably different between homosexual and bisexual males (Figure 1). Thirty-five percent of exclusively homosexual men did not practice insertive or receptive anal intercourse. Five-percent practiced only insertive behavior. Receptive anal behavior was practiced as an exclusive behavior by 33% of homosexual men. Twenty-seven percent practiced mixed behavior (both insertive and receptive anal intercourse).
Seventy-nine percent of bisexual men did not engage in anal insertive or anal receptive intercourse with any man in the year previous to the interview; 7% were only insertive. Fourteen percent performed mixed practices. No bisexuals reported receptive intercourse ex- clusively or as the most frequently practiced behavior (Figure 1) . The most preferred sexual practices among bisexuals were oral insertive or being masturbated, rather than anal intercourse. The pattern of behavior practiced in the last sexual encounter with a male partner showed significant differences in the frequency of oral and anal receptive behaviors, as well as in the proportion of men having sex with other men but not engaging in insertive or receptive anal intercourse in bisexual and homosexual men.
Three percent of the respondents had a paid last sexual intercourse with a male; all used a condom during that relationship. Fifteen-percent of bisexual men and 7% of homosexual men received payment (in-cash or in-kind) in order to have their last sexual intercourse with a man (p>0.10).
There were no significant differences in the frequency of condom use between exclusively homosexual and bisexual men, neither by sexual practice nor involvement of payment in the last sexual encounter with a male.
The majority of respondents (56%) of the total of behaviorally bisexual males during the 12 months previous to the interview (n=27), reported having used condoms with their male or female partners; however, 44% informed not doing so with neither of flum. Only 22% of these men reported use of condoms with both male and female partners.
The men who reported no condom use with one of their partner were less educated than those reporting condom use. Only one of these 12 men reported having used a condom ever.
This subsample was evenly split on men with low risk behaviors for STI's/HIV, and the other half reported multiple female partners (more than 10 lifetime), Of their activities with other men, only five of the 12 men reported insertive anal sex in the previous year; only one reported being anal receptive in the previous year, only other one reported having been penetrated in his lifetime (both less than a dozen times in their lifetime). Nine of the 12 reported less than five male lifetime sex partners; only one reported a current stable male partner. Only one subject reported more than 200 lifetime sex partners; he was also the only one reporting having performed oral sex to other men; while 10 of the 12 performed oral insertive roles with their male partners. Only one reported sex with female commercial sex workers and none of them paid for sex with men; however, one reported having received payment for having sex with his last male partner.
The place in which the sexual encounters occurred was in the home of either one in seven of the 12 cases and in public places (cars, saunas) in the remaining five.
These 12 men were more responsive to being asked to have sex with men, since nine of the 12 were asked to do so, while 10 of the 12 asked their female sex partners to have sex with them.
Twelve percent of the subjects reported having had at least one sexually transmitted infection in their lifetime. There were statistically significant differences in the frequency of these lifetime reports: 23% for homosexual men, 23% for bisexuals, and 12% for heterosexuals (p=0.001). Exclusively homosexual men reported a higher number of episodes in their lifetime than bisexuals: 10% of homosexual men reported two or more STIs, compared to 3% of bisexual men. The frequency of two or more infectious episodes in the previous year was significantly higher in bisexual males (11%), than in homosexual (3%), and heterosexual men (1%, p-value<0.0001).
Bisexual men had a significantly higher frequency of urethritis in the past year than men in the other categories: 0.3%, 4.7%, and 0.0% for heterosexual, bisexual, and homosexual men, respectively (p=0.001). Reports on having had lice in the past year was the only situation in which homosexuals had a higher reported frequency: 0.2%, 1.4%, and 2.5% for heterosexuals, bisexuals, and homosexuals, respectively.
The population estimate of sexually active males in the Mexico City Metropolitan Area who had a STI in the year previous to the interview was 27,684 (95% CI : 19,174-36,194) .
The perceived risk for acquiring HIV due to previous sexual behavior was assessed differently for homosexual, bisexual, and heterosexual men: 66%, 26%, and 37% respectively, reported they were not at risk for HIV due to their previous sexual behavior; 6%, 17%, and 27% of heterosexuals, bisexuals, and homosexuals, respectively, perceived their past HIV-risk as high.
Most of the sample did not perceive themselves to be at risk for HIV because of their current sexual behavior: 89%, 66%, and 71% of heterosexual, bisexual and homosexual men respectively, while only a minority thought they were currently at high risk for HIV: 1% of heterosexuals, 12% of bisexuals, and 4% of homosexuals.
The majority of the respondents had not been tested for HIV: 88% of heterosexuals, 79% of bisexuals, and 51% of homosexuals. Of those already tested for HIV, 60% of the heterosexuals, 33% of the bisexuals, and 27% of the homosexual men had been tested only once.
When behaviorally defined bisexual men were asked about their sexual identity, 73% said they were heterosexual, 13% bisexual, 13% homosexual, and 1% did not know. Twenty nine per cent of the exclusively homosexual indicated they were heterosexual, 5% bisexual, and 66% homosexual. Only 0.5% of behaviorally heterosexual men did not report their identity as heterosexual.
Disclosure of respondents' homosexual behaviors with friends was reported by 60% of exclusively homosexual men and by 27% of bisexual men (p<0.0001). Only 18% of the bisexuals who had an ongoing steady relationship with a female informed her of their homosexual behavior.
Discussion
The present study was conducted on a populationbased representative sample of adult men in Mexico City. The patterns of sexual behavior involving risks for HIV transmission were described according to the gender of sexual partners during the previous five years.
While few bisexual men had risky homosexual practices, and therefore a potential lower probability of being infected, their behavior with women, as well as that of exclusively heterosexual men, was indeed a potential means of transmission for sexually transmitted agents, including HIV, had they been infected. Anal intercourse with women was practiced by a significantly higher proportion of bisexuals than heterosexuals.
Regarding their sexual behavior with males, bisexuals reported significantly fewer male lifetime partners, and fewer partners in the previous year compared to exclusive homosexuals. Anal intercourse was practiced less frequently by bisexuals compared to homosexuals, and among those bisexuals who practiced anal behavior, the preferred practice was anal insertive, which may have a lower risk for acquisition of HIV 14 -Unfortunately, condoms were used only by one-third of the bisexuals while being insertive and by half of them while being anal receptive.
As the frequency of lifetime sexually transmitted diseases was similar for homosexual and bisexual men (23%), homosexuals reported a higher number of episodes than bisexuals. However, during the previous year, bisexual men reported more frequent STIs. Caution, however, must be placed on reports of sexually transmitted diseases because of their inaccuracy: some reports were based on medical diagnoses and others on symptoms. The low frequency of reports of an STI in the past year and the small size of the population of bisexual and homosexual men could have resulted in a lack of statistical power to detect significant differences in the reports of STI by sexual orientation. In reports from a general population survey in the United States, the prevalence estimate for reported lifetime sexually transmitted diseases was 16%, and 1.5% in the previous year 15 (these estimates are not statistically significantly different from the estimates in this study).
Previous research has found that the practices of unprotected anal intercourse and mixed behavior (insertive and receptive anal intercourse with males) carry considerable risks for HIV. This study shows that there were differences in the practice of insertive and receptive anal intercourse by sexual practice during the last year: 35% of homosexuals and 79% of bisexuals reported no anal sex.
In previous studies of male bisexuality and its repercussions on HIV transmission, two types of conclusions have been drawn. First, some studies have concluded that behaviorally bisexual men are an efficient conduit between the homosexual male and the female population, even when most of these studies have found a lower HIV risk in bisexual men than in homosexual men. The lack of self identification as bisexuals, even if individuals have sex with men and women, and a consequent lack of risk perception is thought to hinder the adoption of safer sex practices. 16 A second type of conclusion was drawn from a study in San Francisco, California, in self-identified bisexual men: even when some individuals were infected through homosexual practices and transmitted HIV to their female partners, profound changes in bisexually identified men significantly lowered the practice of risky behavior with women and men. This change occurred both as a personal risk reduction and as protection for their sexual partners.
Sexual orientation has been defined as the "erotic and/or affectional disposition to the same and/or opposite sex" 17 . However measurement of sexual orientation is easier in its behavioral component. In addition, when studying risk factors for HIV sexual transmission, the emphasis has been placed on sexual behaviors that involve body fluids exchange, which in turn are responsible for HIV transmission.
Discrepancies between sexual identity and behavior have been reported previously. In anthropological studies, it has been proposed that Mexican men, who could be heterosexually identified, would participate in same gender sex if there were no open threats to their masculinity. The threats to their masculinity were considered as adopting 'feminine roles': being anal or salud pública de méxico / vol.45, suplemento 5 de 2003 Izazola JA y col.
oral receptive in sex with other men. 18 In the same way that insertive behaviors are preferred to receptive behaviors, oral insertive behaviors would be preferred over anal insertive practices among behavioral bisexuals who do not have a same-gender-sex identity.
Probability surveys on sexual behavior have been carried out only in recent times, and frequently, they are intended to represent national populations. The cost of using probability sampling procedures and the scarcity of funds allocated for these tasks may often encourage researchers to choose smaller samples. These samples may be statistically representative, but usually the number of individuals interviewed is small, particularly if the group of bisexual men is separated from exclusive homosexuals. Even when the results are based on a small number of sample individuals, because of the low prevalence of bisexual behavior in population-based samples, the probability sampling methodology assures that inference to a larger population be made. However, the major problem arises when conducting statistical analysis, which in general would have a low statistical power to test for significant differences.
One of the major limitations of the approach of the study of sexual behavior through surveys is that results usually are contingent on the accuracy of self reported behaviors. In a previous communication, a significantly higher prevalence of HIV was found among individuals who reported same gender sexual behavior in this sample. 11 The fact that small design effects were found regarding variables of sexual behavior, may imply that most of the people who engage in different patterns of sexual behaviors do not cluster by place of residence. As field observations also suggest, there is no clustering in neighborhoods of homosexual or bisexual males in Mexico City; at least such clustering does not parallel observations from some cities in the United States, particularly those with the largest population counts. In addition, no difference was found in the prevalence of Same Gender Sexual Behavior (SGSB) according to the time of residence in Mexico City. Therefore there is no indication that homosexual and bisexual men migrated to Mexico City because of their sexual behavior.
The findings of this study need to be compared and validated with other representative samples of Spanish-speaking men in Latin-America and in the United States, since Hispanics or Latinos in the US, unless well acculturated, would likely reflect sexual practices from their countries of origin, and the adoption of sexual roles may be different in comparison to men from other cultures. 19 However, other important variables should be taken into account when comparing these populations; for instance, HIV heterosexual transmission may be confounded by the use of injection drugs and the sharing of needles and syringes.
The findings of this study suggest that the prevalence of same-gender sex is low for both exclusive homosexual and bisexual behaviors, and that bisexual behavior is more common than exclusive homosexual practices. Even when some bisexual men have a high risk of acquiring HIV because of their unprotected behavior with other men, most of the behavioral bisexual men in the Mexico City community had a much lower risk because of fewer male partners and the avoidance of anal intercourse, particularly the avoidance of receptive anal intercourse, and condom use. Under this scenario, bisexual men do not appear to have a high prevalence of HIV as a group, and they may not be an effective epidemiological bridge for HIV transmission. A slower growth of the HIV/AIDS epidemic in women and newborns could be expected in Mexico City due to the lack of a large population of active bisexual men who engage in risky sexual behavior, who are currently infected or at high risk to acquire HIV.
